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[0014] 

[Examples] Next, the present invention will be described by way of 
examples with reference to the drawings. 

[First Example] FIG. 1 is a schematic plan view of the first example of the 
present invention. FIG. 2(a) is a cross sectional view of a charge transfer 
section taken along a line I-F in FIG. 1. FIG. 2(b) is an electric potential 
diagram on the cross -section. In FIG. 1, reference numeral 101 denotes a 
photoelectric conversion section, 102 denotes a vertical charge transfer 
section, 103 denotes a horizontal charge transfer section, and 104 denotes 
an output. Furthermore, a region surrounded by a broken line corresponds 
to an electric field enhancing region 105 in which a second P-type well layer 
is formed. The basic operation is the same as that of the conventional 
example described above. 

[0015] In FIG. 2, reference numeral 201 denotes an Ntype semiconductor 
substrate; 202 denotes a first P-type well layer constituting a part of the 
horizontal charge transfer section 103 and a buried channel of the vertical 
charge transfer section 102 shown in FIG. l; 203 denotes an N-type 
semiconductor region constituting the horizontal charge transfer section 103 
and the buried channel of the vertical charge transfer section 102; 204 
denotes a second P-type well layer constituting a buried channel at a center 
portion of the horizontal charge transfer section 103 shown in FIG. i; 205 
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denotes a P + -type semiconductor region constituting an element isolation 
section; 206 denotes a conductive electrode constituting a transfer electrode; 
207 denotes a silicon oxide film; 208 denotes a metal film for blocking light; 
and 209 denotes a protective silicon oxide film. 

[0016] In the above-mentioned solid-state image sensing device according to 
the first example of the present invention, the first P-type well layer 202 is 
formed on both sides of the horizontal charge transfer section 103 and in the 
vertical charge transfer section 102, the second P-type well layer 204 is 
formed in a region corresponding to the channel center portion of the 
horizontal charge transfer section 103, and furthermore, the Ntype 
semiconductor region 203 constituting a buried channel is formed on the 
first P type well layer 202 and the second P-type well layer 204. 

(Page 5, left column, lines 7—34) 

[0024] [Third example] FIG. 5 is a schematic plan view of the third 
example of the present invention. FIG. 6(a) is a cross-sectional view of a 
charge transfer section taken along a line I— F in FIG. 5. FIG. 6(b) is an 
electric potential diagram on the cross -section. In FIG. 5, reference 
numeral 501 denotes a photoelectric conversion section, 502 denotes a 
vertical charge transfer section, 503 denotes a horizontal charge transfer 
section, and 504 denotes an output. Furthermore, a region surrounded by 
a broken line corresponds to an electric field enhancing region 505 in which 
the second N-type semiconductor region is formed. The basic operation is 
the same as that of the above-mentioned first and second examples. In FIG. 
6, reference numeral 601 denotes an N-type semiconductor substrate, 602 
denotes a P-type well layer constituting buried channels of the horizontal 
charge transfer section 503 and the vertical charge transfer section 502 
shown in FIG. 5; 603 denotes a first N-type semiconductor region 
constituting a part of the horizontal charge transfer section 503 and a 
buried channel of the vertical charge transfer section 502 shown in FIG. 5; 
604 denotes a second N-type semiconductor region constituting a buried 
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channel at the center portion of the horizontal charge transfer section 503 
shown in FIG. 5; 605 denotes a P + type semiconductor region of an element 
isolation section; 606 denotes a conductive electrode; 607 denotes a silicon 
oxide film; 608 denotes a metal film for blocking light; and 609 denotes a 
protective silicon oxide film. 

[0025] In the solid-state image sensing device of the third example, the first 
N-type semiconductor region 603 is formed on both sides of the channel 
portion of the horizontal charge transfer section 503 and in the vertical 
charge transfer section 502, the second N-type semiconductor region 604 is 
formed at the center portion of the channel portion of the horizontal charge 
transfer section 503, and the first N-type semiconductor region 603 and the 
second N-type semiconductor region 604 constituting the buried channel are 
formed on the P type well layer 602. 
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FIG. 1 
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101... Photoelectric conversion section 
102... Vertical charge transfer section 
103... Horizontal charge transfer section 
104... Output 

105... Electric field enhancing region 
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FIG. 2 
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FIG. 5 
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502... Vertical charge transfer section 
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504... Output 
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FIG. 6 
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601... N-typo semiconductor substrate 
602... P-typo well layer 
603... First N-typo semiconductor region 
604... Second N-typo semiconductor region 
605... P**typo semiconductor region 
606... Conductive electrode 
607... Silicon oxido film 
608... Metal Sim 

609... Protective silicon oxide film 
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PROBLEM TO BE SOLVED: To prevent a 
horizontal charge transfer section from deteriorating 
in transfer efficiency even if the junction of a buried 
channel becomes shallow with an increase in the 
number of picture elements. SOLUTION: A solid- 
state image sensing device is equipped with a 
photoelectric conversion section 101, a vertical 
charge transfer section 102, a horizontal charge 
transfer section 103, and an output 104, wherein an 
electric field enhancing region 105 is provided to the 
center of a channel of the horizontal charge transfer 
section 103. The electric field enhancing region 105 
is formed through such a manner that an N-type 
semiconductor region comprised in a channel 
region 105 is locally enhanced in impurity 
concentration or a P-type well layer is locally 
lessened in impurity concentration. 
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